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Introduction: Couched in Positive Youth Development (PYD) theory and relevant empirical work,
this study investigated bidirectional associations between intentional self-regulation and prosocial behavior toward strangers from age 12 to age 18.
Method: Participants included 500 adolescents (52% female, 77% European American; age Time
1 = 12 years, Time 2 = 14 years, Time 3 = 16 years, Time 4 = 18 years) from the Northwestern
United States. Adolescents self-reported on their intentional self-regulation and prosocial behavior toward strangers across four time points. A random-intercept cross-lagged panel model
(RICLPM) was estimated in order to assess bidirectionality while avoiding conﬂating intra- and
inter-individual variability.
Results: Results revealed intentional self-regulation and prosocial behavior toward strangers
were bidirectionally related during early adolescence (i.e., from age 12 to 14). During mid-to-late
adolescence (i.e. age 14 to 18), prosocial behavior toward strangers facilitated intentional selfregulation, whereas intentional self-regulation did not drive the development of prosocial behavior toward strangers.
Conclusions: Findings indicate that early adolescence may be a particularly plastic developmental
period in terms of PYD. Findings also suggest that investigations of relations between adolescents'
personal assets and contribution factors merit further scholarly attention. Several directions for
future research are presented.

1. Introduction
Lerner, Lerner, Bowers, and Geldhof's (2015) Positive Youth Development (PYD) perspective denotes intentional self-regulation as
a powerful personal asset utilized by adolescents to engage in myriad positive behaviors over time, including prosocial behavior. This
PYD perspective and analogous research suggest that prosocial behavior might also promote or activate positive outcomes such as
enhanced self-regulatory skills (Eisenberg et al., 1996; Lerner, Lerner, Bowers, & Geldhof, 2015), though empirical support in this
area is in need of strengthening. During adolescence, intentional self-regulatory abilities are continually ﬁne-tuned (Gestsdottir &
Lerner, 2008), and opportunities for prosocial behavior expand (Padilla-Walker, Dyer, Yorgason, Fraser, & Coyne, 2015a) in response
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to novel cognitive, social, and emotional demands that characterize this period (e.g., Arnett, 2000; Gilchrist, 2017; Steinberg, 2005).
Therefore, adolescents are at a developmental, transitional crossroad that is characterized by the potential for positive development,
though the majority of past research focuses solely on negative adolescent adjustment (e.g., Ary et al., 1999; Card & Little, 2006).
Thus, understanding how two positive features of development—that both are couched within a PYD perspective—might inﬂuence
the other over time has signiﬁcant implications for future basic and applied research. For instance, ﬁndings will address previously
overlooked theoretical bidirectional relations between PYD features, thereby potentially supporting claims that PYD is nonrecursive
in nature due to individuals acting as producers of their own development (Lerner & Busch-Rossnagel, 1981; Lerner & Walls, 1999).
Additionally, ﬁndings might focus intervention eﬀorts aimed toward developing individuals' self-regulatory skills, including selfregulated learning education programs (Boekaerts & Corno, 2005), therapeutic approaches (e.g., Attention Bias Modiﬁcation, Cognitive Behavior Therapy, Mental Contrasting with Implementation Intentions), mindfulness training, and employment training,
amongst others (Cavadel, Kauﬀ, Anderson, McConnell, & Derr, 2016). Therefore, with the prospective of validating the bidirectional
tenet of the PYD perspective, building upon limited empirical work, and informing preemptive intervention programs, the current
study aimed to assess longitudinal, bidirectional relations between intentional self-regulation and prosocial behavior toward
strangers from early to late adolescence (i.e., 12–18 years).
1.1. The positive youth development perspective
Lerner and colleagues' (2015) PYD perspective is based on previous PYD theories as well as recent reworkings of Relational
Developmental Systems Theory (the R-DST, Overton, 2013; Overton & Lerner, 2012). This perspective asserts bidirectional person ←
→ context exchanges, referred to as developmental regulations, are created by coactions between adolescents' ecological and personal assets. Adaptive developmental regulations, which are central to Lerner and colleagues' (2015) PYD perspective, occur when
person ←→ context exchanges are mutually beneﬁcial, and are facilitative of features of PYD (i.e., caring, character, competence,
conﬁdence, connection). In turn, PYD outcomes promote adolescent contribution (i.e., to self, family, community, and civil society)
and personal adjustment (i.e., decreased depression, delinquency, substance use, etc.) (Bowers, Gestsdottir, Geldhof, Nikitin, & von
Eye, 2011; Lerner Brentano, Dowling, & Anderson, 2002; Lerner et al., 2015). Lerner and colleagues' (2015) PYD perspective also
includes the explicit assertion that adolescents' contribution and adjustment inform personal and ecological assets over time.
However, investigations of these theoretical tenets have remained largely unexplored in past basic research eﬀorts (for an exception,
see Schmid, Phelps, & Lerner, 2011), partly due to the challenging landscape relevant to measuring plastic PYD constructs over time
(Lerner et al., 2015). This plasticity is based in large part on the underlying assumption that individuals play an active role in their
own positive development across time (Lerner & Busch-Rossnagel, 1981; Lerner & Walls, 1999). Taken together, Lerner and colleagues' (2015) PYD perspective emphasizes integration across levels of individuals' ecologies. See Fig. 1 for an adapted visual
representation of Lerner and colleagues’ (2015) PYD perspective.

Fig. 1. An adapted visual representation of the PYD perspective taken from Lerner et al., 2015.
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1.2. Relations between intentional self-regulation and prosocial behavior toward strangers
Intentional self-regulation and prosocial behavior are two constructs that have been repeatedly individually investigated from the
PYD perspective. Intentional self-regulation includes the power to control one's consciousness (including thoughts) and behaviors in a
goal-oriented fashion (Binswanger, 1991; Bowers et al., 2011). Prosocial behavior toward strangers is best deﬁned as voluntary
behavior intended to beneﬁt those with whom an individual does not have an established relationship (e.g., strangers, Eisenberg,
Spinrad, & Knafo-Noam, 2015). Given adolescents report engaging in varying amounts of prosocial behavior toward strangers
(Padilla-Walker et al., 2015a), and their intentional self-regulatory capacities are continually ﬁne-tuned across the adolescent period
(Bowers et al., 2011), it is especially important to understand how these constructs inﬂuence the other over time, through a direct test
of Lerner and colleagues' (2015) PYD perspective.
1.2.1. Intentional self-regulation promotes prosocial behavior
Lerner and colleagues' (2015) PYD perspective consistently frames intentional self-regulation as a personal asset (e.g., Gestsdottir
& Lerner, 2008). Therefore, intentional self-regulation facilitates positive adolescent outcomes (i.e., PYD features, contribution, and
positive adjustment), including prosocial behavior toward strangers (Lerner, Brentano, Dowling, & Anderson, 2002; Lewin-Bizan,
Bowers, & Lerner, 2010). This is especially likely when adolescents have had prior access to valuable ecological assets (e.g., prosocial
models, participation in volunteer programs, etc.). Adolescents who are intentionally well-regulated must transcend nervousness or
other possible negative aﬀect, focus their attention on the present helping situation, decide on the most appropriate way to help a
person they do not know, and be motivated to act in accordance with their decision to help another—all while maintaining their
personal goal(s) or plan(s). In the context of these adaptive developmental regulations, it is probable that adolescents are inclined to
help needy strangers when their intentional self-regulation acts as motivation to do so (Bandura, 1991; Bandura & Simon, 1977). For
instance, adolescents may use their intentional self-regulation to actively create, maintain, and achieve prosocial goals (Hardy &
Carlo, 2005; Hart, Atkins, & Ford, 1998). The PYD perspective's proposed link between intentional self-regulation and prosocial
behavior toward strangers is additionally supported by a growing literature (e.g., DeWall, Baumeister, Gailliot, & Maner, 2008; Flook,
Goldberg, Pinger, & Davidson, 2015; Martinsson, Myrseth, & Wollbrant, 2010; Mead, Baumeister, Gino, Schweitzer, & Ariely, 2009;
Padilla-Walker & Christensen, 2011). Thus, it is reasonable to expect intentional self-regulation longitudinally drives the development of prosocial behavior toward strangers (Lewin-Bizan et al., 2010).
Intentional self-regulation and prosocial behavior toward strangers may be especially strongly associated during early adolescence. For instance, early adolescence is a period when intentional self-regulatory processes have been recently cued in relation to
developmentally salient changes and transitions (Steinberg, 2005; 2010), whereas the novelty of intentional self-regulation implementation is less relevant during middle-to-late adolescence. Further, prosocial behavior toward strangers tends to increase from
early to middle adolescence (Padilla-Walker, Carlo, & Memmott-Elison, 2018), perhaps because young adolescents have more opportunities than ever before to interact with (e.g., behave prosocially toward) strangers as they transition from Elementary school to
Middle school. During this transition, young adolescents’ educational environments are inundated with primarily unknown peers
(Hardy, Bukowski, & Sippola, 2002). Additionally, by mid-adolescence, youth are adept at implementing prosocial strategies in order
to build friendships or earn social capital and power (Li & Wright, 2014). Therefore, due to the simultaneous stimulation of intentional self-regulation and expanded opportunities for prosocial behavior toward strangers, as well as the adaptable role of prosocial
behavior toward strangers during early adolescence, intentional self-regulation and prosocial behavior toward strangers may be more
consistently reciprocally related during early adolescence than during middle-to-late adolescence.
1.2.2. Prosocial behavior drives intentional self-regulation
Lerner and colleagues' (2015) PYD perspective most consistently operationalizes prosocial behavior toward strangers as a form of
adolescent contribution to community (Geldhof et al., 2014). Furthermore, Lerner and colleagues' (2015) PYD perspective also
conceptually implicates prosocial behavior as a person ←→ context exchange in itself because engaging in prosocial behavior involves personal dispositions or willingness to help others (i.e. a personal asset) along with ecological factors (e.g., social context,
emotional or physical access to resources, etc.) (Lerner et al., 2002). Conversely, meta-PYD theories suggest prosocial behavior is a
feature of PYD in itself (Damon, 2004; Larson, 2000). Such varying conceptualizations and according operationalizations of prosocial
behavior within the broad PYD literature can make empirical tests of the framework ambiguous, particularly when focused on
adolescents’ prosociality.
Despite these inconsistencies, or perhaps in light of them, there are compelling postulatory reasons to expect prosocial behavior
drives the development of intentional self-regulation during adolescence, at least in some part. For example, whether prosocial
behavior toward strangers is framed as a contributory behavior, as a person ←→ context exchange in itself, or even as an indicator of
PYD, Lerner and colleagues' (2015) PYD perspective asserts it should inform any further development of personal assets (e.g., intentional self-regulation) and adaptive developmental regulations as time progresses. This is because of integration that occurs across
individuals' personal characteristics and ecologies. In other words, as individuals engage in prosocial behavior toward strangers, their
capacities and/or employment of personal assets, including intentional self-regulation, will be strengthened as a function of the
integrated PYD process. This concept is similar to that of “positive cascades” presented by Masten and Cicchetti (2010), in which
positive function in one domain or system cascades (or overﬂows) into other positive domains and systems, altering the functioning
thereof. A positive cascade may be initiated when adolescents engage in a given behavior (e.g., prosocial behavior toward strangers)
and will continue to ﬂow across individuals’ personal assets and ecologies, including intentional self-regulation (Lerner et al., 2002;
2005).
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In addition to this broad explanation, there are also speciﬁc justiﬁcations for why prosocial behavior toward strangers likely
facilitates the development of intentional self-regulation. First, helping a stranger can be considered high-cost (Padilla-Walker &
Carlo, 2014), since there is typically no relational foundation for helping, and therefore the course of helpful action and how the
target may respond to being helped is likely unknown to the actor. Moreover, helping a stranger requires adolescents to (a) be aware
of and recognize opportunities to help a person they do not know, (b) evaluate whether their helpful act would be well-received, (c)
weigh the potential risks and beneﬁts of helping that stranger, and (d) choose the most eﬀective course of helpful action. Each of
these steps utilize adolescents' intentional self-regulation to some degree. Therefore, helping strangers may exercise individuals’
intentional self-regulation, and therefore facilitate its development though use (Muraven & Baumeister, 2000; Muraven, Baumeister,
& Tice, 1999). Second, it is likely that after engaging in prosocial behavior toward strangers once or a few times, youth may seek
additional opportunities to help strangers perhaps in order to gain social capital (Li & Wright, 2014), or feel as though they are
behaving according to their developing moral identity (Winterich, Aquino, Mittal, & Swartz, 2013). As youth become proﬁcient at
engaging in prosocial behavior toward strangers, and become familiar with the according intangible assets, they may develop the
goal to help strangers more often. Thus, engagement in prosocial behavior toward strangers may enthuse intentional self-regulation
development. Limited interdisciplinary research provides additional empirical support for the role of prosocial behavior in driving
self-regulatory development (e.g., see Conway & Peetz, 2012; Eisenberg et al., 1996; Normandeau & Guay, 1998; Sachdeva, Iliev, &
Medin, 2009).
It is important to note that there is far less research that suggests prosocial behavior drives intentional self-regulation than the
opposite, though this work is promising. Also, we are unaware of any extant research that asserts the existence of bidirectional
associations between prosocial behavior toward strangers and intentional self-regulation, or that tests this portion of the PYD perspective. The ﬁndings of this study therefore have the potential to inform future empirical work and further explain and strengthen
Lerner and colleagues' (2015) PYD perspective. Additional longitudinal evidence for and critiquing of Lerner and colleagues’ (2015)
PYD perspective is warranted, given a sizable number of current PYD studies have been conducted using the same (4-H study) dataset
(e.g., Bowers et al., 2011; Jelicic, Bobek, Phelps, Lerner, & Lerner, 2007; Lerner et al., 2017, 2005; Phelps et al., 2009).
1.3. Dimensional speciﬁcity in operationalizations of self-regulation and prosocial behavior
For the past several decades, scholars have warned against the growing deﬁnitional chaos that denotes the self-regulation literature (McClelland, Ponitz, Messersmith, & Tominey, 2010). Recently, Nigg (2017) asserted that the remedy is to clearly and
correctly conceptualize and operationalize various dimensions of self-regulation across basic and applied work. Analogous to this call
for operational speciﬁcity in the dimensionality of self-regulation, we chose to explicitly and solely focus on intentional self-regulation in the current study, which corresponds to notions of top-down self-regulation and long-term self-regulation in the broader
research literature. We chose to explore the role of intentional self-regulation in the current study because of its integral role in PYD
processes and outcomes (Bowers et al., 2011; Lerner et al., 2015), and because of promising research that suggests it may be uniquely
related to prosocial behavior toward strangers (DeWall et al., 2008).
Additionally, recent research extends beyond the conventional study of prosocial behavior toward unidentiﬁed others and calls
for a target-speciﬁc approach (Padilla-Walker & Carlo, 2014), which includes studying prosocial behavior in relation to the person
who is being helped. The current study focuses on strangers as recipients, or targets, of adolescents' prosocial behavior. Research has
progressed to taking a target-speciﬁc approach because past work suggests that prosocial behavior is diﬀerentially related to adjustment outcomes, and follows varying developmental patterns, depending on whom a helper chooses to assist (see Güroğlu, van den
Bos, & Crone, 2014; Padilla-Walker et al., 2015a; Padilla-Walker, Carlo, & Nielson, 2015b). For instance, engagement in prosocial
behavior toward strangers is considered a special marker of morality, since personal characteristics such as self-regulation and
sympathy (Padilla-Walker & Christensen, 2011) likely motivate helping strangers, as opposed to a preexisting relationship in need of
reparation or strengthening (as is the case with prosocial behavior toward friends or family; Hardy & Carlo, 2005; Hart et al., 1998;
Padilla-Walker & Carlo, 2014). Therefore, we chose to study prosocial behavior toward strangers, as it appears to be most analogous
to Lerner and colleagues' (2015) PYD perspective (e.g., a form of community contribution). Taking target(s) into account when
studying adolescent prosocial behavior uncovers nuances in prosociality and relations with other important features of development,
such as intentional self-regulation. The current study therefore aligns with dimensionality-speciﬁc eﬀorts to better understand
adolescents’ prosocial behavior.
1.4. The current study
Framed in the Lerner and colleagues' (2015) PYD perspective and relevant empirical work (e.g., Bowers et al., 2011), the purpose
of this study was to assess longitudinal, potentially bidirectional relations between intentional self-regulation and prosocial behavior
toward strangers from age 12 to age 18. As aforementioned, ﬁndings have the potential to critique and advance Lerner and colleagues' (2015) PYD perspective (along with traditional meta-PYD theories), and will likely inform basic and applied eﬀorts focused
on understanding and facilitating individual factors that might be used to enhance the probability of adolescents’ PYD (as is needed,
Lerner et al., 2015). No research to our knowledge tests reciprocal relations between intentional self-regulation and prosocial behavior toward strangers across adolescence, so results oﬀer a particularly salient contribution in terms of understanding individualized PYD processes.
Past work shows that adolescents’ sex is related to initial levels of both self-regulation and prosocial behavior (girls are advantaged in both constructs, Böhm, Smedler, & Forssberg, 2004; Padilla-Walker & Christensen, 2011), though sex does not necessarily
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moderate growth in or relations between these constructs and other aspects of positive youth development (Fu, Padilla-Walker, &
Brown, 2017; Raﬀaelli, Corckett, & Shen, 2005). As such, we anticipated that girls would report higher initial levels of intentional
self-regulation and prosocial behavior toward strangers than boys.
1.4.1. Hypotheses
We made several additional hypotheses. First, we expected higher levels of intentional self-regulation would be associated with
higher levels of prosocial behavior toward strangers across time. Second, we hypothesized higher levels of prosocial behavior toward
strangers would be associated with higher levels of intentional self-regulation over time. Third, we expected intentional self-regulation would be more strongly associated with prosocial behavior than the reverse. This hypothesis is rooted in the structure of
Lerner and colleagues’ (2015) PYD perspective and accompanying empirical work, which repeatedly emphasize the role of intentional self-regulation as a personal asset that is responsible for motivating positive decision making (Gestsdottir & Lerner, 2008), such
as choosing to assist a stranger (Lerner et al., 2002; Lewin-Bizan et al., 2010).
2. Method
2.1. Participants
Participants for this study were taken from the Flourishing Families Project (n = 500). At the initial sampling point, participants
were between the ages of 10 and 13 (Mage = 12.15 years). Fifty-two percent of participants were female and 48% were male.
Approximately 77% of participants came from two-parent families and 23% came from single-parent families. Approximately 78% of
participants were European American, 8% were African American, less were Hispanic (2%) or Asian American (.5%), and 12%
identiﬁed as multi-ethnic. In terms of parental education, 49.4% of mothers and 70.63% of fathers had a bachelor's degree or higher.
Per year, 14.4% of the sample made less than $25,000, 26.2% made between $25,000 and $50,000, 25% made between $50,000 and
$75,000, 18.4% made between $75,000 and $100,000, 11.3% made between $100,000 and $150,000, and 4.7% made more than
$150,000. The average annual income of participants in our sample was approximately $70,000 per year at the initial sampling point.
2.2. Procedures
Participant families for the Flourishing Families Project were selected from a Northwestern city in the United States and initially
participated in the study during Summer 2007. Families were interviewed in their home for the ﬁrst 5 years of data collection, and via
the Internet over the next 5 years of data collection, ending in 2016. Families were primarily recruited using a purchased national
telephone survey database (Polk Directories/InfoUSA). All families with a child between the ages of 10 and 13 living within target
census tracts were deemed eligible to participate in the Flourishing Families Poject. Of the 692 eligible families contacted, 423 agreed
to participate, resulting in a 61% response rate. In an attempt to more closely mirror the demographics of the local area, a limited
number of families were recruited into the study by other means (e.g., referrals, ﬂiers; n = 77, 15%), which increased the socialeconomic and ethnic diversity of the sample. Over the course of the project, the attrition rate was minimal (< 10%).
2.2.1. Data restructuring
Because of the large age range at the initial sampling point, data were restructured by age, so that at the ﬁrst data point, all
participants were approximately 10 years old; at the second, 11 years old; at the third, 12 years old; and so on. Restructuring the data
by age rather than wave yields clear interpretations of ﬁndings (i.e., ﬁndings that are age speciﬁc, which are of interest to developmental scholars). Because of the several year age range (i.e., 10–14 years), at the initial sampling point in the original (wave)
dataset, not all participants were sampled when they were 10, 11, 12, or 13 years old and therefore there is more missing data at these
earlier ages in the restructured age data. In the current study, we chose to use the restructured age data when youth were 12
(Mage = 12.15), 14 (Mage = 13.98), 16 (Mage = 15.99), and 18 (Mage = 18.03) years old; from this point forward we will refer to these
as Time 1, Time 2, Time 3, and Time 4, respectively. The age at Time 1 (i.e., 12 years) was chosen because (a) youth this age are more
likely to experience adolescent-speciﬁc transitions, as opposed to younger 10-11 year-old youth (Spear, 2000a 200b); and (b) this was
the youngest age group available with enough present data to justify the complexity of our analytic approach. We chose to include a
2-year lag between time points in our study, in order to assess whether relations between variables were sustained over a prolonged
period. Thus, we are conﬁdent that any ﬁndings that emerge across a two-year lag are relatively enduring and meaningful.
2.3. Measures
Both measures used in this paper were calculated and used as mean scales. Higher coded values represented higher levels of each
construct. Although latent constructs representing intentional self-regulation and prosocial behavior toward strangers, respectively,
were not used due to the already complex nature of our analytic approach (Hamaker, Kuiper, & Grasman, 2015), measurement
invariance was tested for to ensure consistency in the qualitative interpretation of both constructs across the four measurement points
of this study.
2.3.1. Intentional self-regulation
An adapted (shortened) intentional self-regulation measure (Novak & Clayton, 2001) assessed participants' ability to set and
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attain goals. Adolescent participants self-reported on 4 items including, “Once I have a goal, I make a plan to reach it”. Cronbach's
alpha coeﬃcients ranged from .70-.77 across the three points. Responses were gathered on a 4-point Likert scale ranging from 1
(never true) to 4 (always true). Invariance analyses indicated this measure was not invariant across Times 1, 2, 3, and 4. Speciﬁcally,
the ﬁrst factor loading was invariant across Time 1 and Time 2, and separately across Time 3 and Time 4. The second factor loading
was invariant across Time 1 and Time 3, but was unique at Time 2 and Time 4, respectively. And the third factor loading was
invariant at Time 1 and Time 4, but was equivalent at Time 2 and Time 3, respectively.
2.3.2. Prosocial behavior toward strangers
The self-report Inventory of Strengths (Peterson & Seligman, 2004) was used to measure adolescents’ perceptions of their own
general kindness and generosity toward strangers. In terms of how much they disagreed or agreed with statements about themselves,
adolescent participants responded to questions like “I voluntarily help those I do not know” and “I help those I do not know, even if it
is not easy for me” (α = .84-.88 across the four time points). Responses on this 5-item subscale were collected on a 5-point Likert-type
scale, ranging from 1 (not like me at all) to 5 (very much like me). Aligned with previous studies that use the same measure and dataset
(Padilla-Walker et al., 2015a), the results of invariance analyses revealed prosocial behavior toward strangers was weakly/partially
invariant across Time 1, 2, 3, and 4 (i.e., nearly all factor loadings could be constrained to be equal across time without signiﬁcantly
decreasing model ﬁt; Dimitrov, 2010; Dyer, 2015) except for one item at Time 2, and three items at Time 4.
2.3.3. Sex
Participants indicated whether they identiﬁed as female (coded as “0”) or male (coded as “1”).
3. Results
3.1. Descriptive statistics and correlations
Descriptive statistics were conducted in order to assess characteristics of the sample and preliminary relations between variables.
Means, standard deviations, and correlations for each continuous study variable (i.e., intentional self-regulation and prosocial behavior toward strangers) at each time point were estimated and are represented in Table 1. At each Time point, intentional selfregulation and prosocial behavior toward strangers were positively associated. Intentional self-regulation at Time 1, 2, 3, and 4 were
highly intercorrelated, as were prosocial behavior toward strangers at Time 1, 2, 3, and 4.
3.2. Missing data and attrition analyses
At later waves in the Flourishing Families Project, planned missingness was incorporated into the study design (Little, 2013),
which resulted in manageable amounts of missing data. Data from the Flourishing Families Project remained MCAR because the
missingness was totally random. After the dataset was reorganized from wave to age, the principal investigators of the study used a
single imputation to ﬁll in some missing values associated with the planned missingness design. This single data imputation was used
to ﬁll in values for study variables at Time 3 (i.e., age 16) and Time 4 (i.e., age 18). After this single data imputation was performed,
remaining missing values were coded uniformly (i.e., as “.“). We assessed the nature of missing data by running a series of T-tests to
determine whether there were signiﬁcant diﬀerences on key study variables (i.e., prosocial behavior) based on whether or not data
were fully present or missing to some degree. We followed the procedures outlined by Rubin (1976). A dichotomous variable
representing missingness was generated and the values were coded as either “0” (no missing data on a study variable across all time
points) or “1” (at least one missing value or more on a given study variable across all time points). Next, this generated dichotomous
variable (i.e., “missingness”) was used as a predictor in a series of T-tests in order to ascertain whether it signiﬁcantly distinguished
between observed scores on each key study variable (i.e., prosocial behavior and intentional self-regulation at Times 1, 2, 3, and 4).
Thus, 8 total T-tests were conducted. These conﬁrmed that data on all intentional self-regulation variables were missing at random
(not MNAR). More speciﬁcally, there were no signiﬁcant diﬀerences between reported levels of intentional self-regulation based on
Table 1
Bivariate correlations between study variables.

1. Intentional SR 12
2. Intentional SR 14
3. Intentional SR 16
4. Intentional SR 18
5. PB strangers 12
6. PB strangers 14
7. PB strangers 16
8. PB strangers 18
M(SD)
Range

1.

2.

3.

4.

5.

6.

7.

8.

–
.45***
.34***
.29***
.47***
.35***
.16***
.12*
3.05(.57)
1.5–4

–
.47***
.35***
.36***
.48***
.29***
.21***
3.02(.62)
1–4

–
.49***
.29***
.27***
.29***
.19***
3.03(.66)
1–4

–
.15**
.20***
.26***
.23***
3.12(.62)
1.25–4

–
.56***
.26***
.31***
3.21(.75)
1.33–4.89

–
.61***
.52***
3.18(.74)
1–5

–
.54***
3.46(.76)
1.22–5

–
3.69(.75)
1.22–5

Note. SR = self-regulation, PB = prosocial behavior. *p < .05, **p < .01, ***p < .001.
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missingness at Times 1, 2, and 4 (i.e., ages 12, 14 and 18). Conversely, results indicated missingness was related to prosocial behavior
toward strangers at Times 1, 2, and 4 (i.e., ages 12, 14, and 18) so Maximum Likelihood (ML) estimation was used when conducting
analyses, which is typical when estimating models with data that are not MCAR within a structural equation modeling framework
(Enders & Bandalos, 2001; Muthén, Kaplan, & Hollis, 1987). Please note that there are no missing data results for intentional selfregulation or prosocial behavior toward strangers at Time 3 (age 16) because there were no missing data on these variables at this
time point, in part due to the restructuring of the data and subsequent data imputation.
3.3. Random intercepts cross-lagged panel model
A random intercepts cross-lagged panel model (RI-CLPM, Hamaker et al., 2015) was estimated in Mplus v. 8.1 software (Muthén &
Muthén, 1998-2017) in order to assess bidirectional relations between intentional self-regulation and prosocial behavior toward
strangers. This type of model includes the speciﬁcation of autoregressive paths as well as random intercept factors (for each construct
across time), which account for inter-individual (i.e., trait-like, between-person) stability in these constructs over time. The remaining
cross-lagged paths represent intra-individual (within-person) variation in intentional self-regulation and prosocial behavior toward
strangers over time. Therefore, estimating RI-CLPM's allow researchers to correctly distinguish and interpret intra- and inter-individual diﬀerences and to avoid drawing “erroneous conclusions regarding the presence, predominance, and sign of causal inﬂuences” (pg. 102), which has been done in previous studies that estimate simple cross-lagged panel models (see Hamaker and colleagues' (2015) work for additional details regarding the speciﬁcation of the RI-CLPM). Speciﬁc to our data, we constrained random
intercept loadings, covariances, stability coeﬃcients, and cross-lagged paths, respectively, to be equal to one another across time
(when doing so did not signiﬁcantly decrease model ﬁt) in order to prioritize parsimony and increase the interpretability of our model
across adolescence.
3.3.1. Findings
Results of the RI-CLPM revealed the model ﬁt the data well, χ2(25) = 84.90, p < .001, CFI = .95, RMSEA = .07, [.05-.09])
(Little, 2013). Sex was not signiﬁcantly associated with either intentional self-regulation (β = .01, p = .884) or prosocial behavior
toward strangers (β = .02, p = .666) at the initial time point (age 12). Intentional self-regulation was somewhat stable over time
(i.e., standardized autoregressive coeﬃcients ranged from .24-.29), as was prosocial behavior toward strangers (i.e., standardized
autoregressive coeﬃcients ranged from .24-.40). In terms of intra-individual (within-person) eﬀects, intentional self-regulation at age
12 was signiﬁcantly associated with prosocial behavior toward strangers at age 14, but intentional self-regulation was not signiﬁcantly associated with prosocial behavior toward strangers from age 14 to 16 or from 16 to 18, respectively. On the other hand,
prosocial behavior toward strangers was signiﬁcantly associated with intentional self-regulation across adolescence (i.e., from age 12
to 14, 14 to 16, and from 16 to 18, respectively). See Fig. 2 for associated standardized coeﬃcients and a visual representation of
relations between intentional self-regulation and prosocial behavior toward strangers.
4. Discussion
Couched within Lerner and colleagues' (2015) PYD perspective, the purpose of the current study was to assess intra-individual
bidirectional relations between intentional self-regulation and prosocial behavior toward strangers from age 12 to age 18. Results
revealed that intentional self-regulation and prosocial behavior toward strangers were bidirectionally related during early adolescence
(i.e., from age 12 to 14). Unique unidirectional associations were found during middle to late adolescence (i.e., from age 14 to 16, and
from age 16 to 18), where prosocial behavior toward strangers facilitated intentional self-regulation, but intentional self-regulation
did not drive the development of prosocial behavior toward strangers. Given the two-year lag between each time point and the fact
that previous levels of each variable were taken into account in analyses, the results of this study remain notable despite somewhat
small eﬀect sizes, and provide a foundation for future researchers and intervention work concerned with adolescents' PYD. Findings
also have important implications for studying prosocial behavior from speciﬁc (e.g., Lerner et al., 2015) and global (Damon, 2004;
Larson, 2000) PYD perspectives. It is worth noting that our measure of prosocial behavior in this study tapped adolescents’ selfperceptions of their own prosocial tendencies toward strangers, rather than observed prosocial behavioral frequencies; with this in
mind, we carefully interpret our results in light of extant empirical work.
4.1. Bidirectional associations
In line with Lerner and colleagues' PYD perspective (2002; 2015) and accompanying hypotheses, results indicated that from age
12 to 14, higher levels of intentional self-regulation were associated with increased self-perceptions of adolescents' prosocial behavior
toward strangers; and greater perceived engagement in prosocial behavior toward strangers was associated with higher levels of
intentional self-regulation. These ﬁndings strengthen and extend past unidirectional research that assesses prosocial behavior using
peer nominations (Eisenberg et al., 1996) or more general measures (Lerner et al., 2015). This evidence for bidirectionality additionally demonstrates the iterative plasticity of the PYD process speciﬁcally during early adolescence, in that individualized (i.e.,
intra-individual; Hamaker et al., 2015) positive features of development tend to facilitate additional positive developmental features
(Lerner et al., 2015; Masten & Cicchetti, 2010). More speciﬁcally, ﬁndings imply that young adolescents' eﬀective implementation of
intentional self-regulation predisposes youth to view themselves as helpful toward strangers (i.e., as helpful in high-cost contexts;
Lewin-Bizan et al., 2010; Padilla-Walker & Carlo, 2014); and perceiving one's self as helpful toward strangers engages and strengthens
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Fig. 2. Bidirectional associations between intentional self-regulation and prosocial behavior toward strangers from age 12 to age 18. Note.
Covariances between single-item latent variables at age 12, covariances between innovation terms at age 12, latent error variances at all time points,
and endogenous error correlations between constructs at ages 14, 16, and 18 are not depicted in the interest of parsimony. Stability coeﬃcients are
reported in text. Sex/gender was employed as a control variable but is not depicted in the ﬁgure.
NS
= non-signiﬁcant; **p < .01; ***p < .001.
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intentional self-regulatory skills across time (Lerner et al., 2002, 2015) as youth seek to continually help those they do not know.
Thus, having strong personal assets (e.g., intentional self-regulation) and viewing one's self as contributing meaningfully to one's
socioemotional contexts (e.g., engaging in prosocial behavior toward strangers) promote each other during early adolescence (Lerner
et al., 2015).
Additional interdisciplinary research ﬁndings complement these explanations for bidirectional associations between intentional
self-regulation and self-perceptions of prosocial behavior toward strangers. For instance, some motivation-related research evidences
that youth who are intentionally self-regulated are predisposed toward and therefore inclined to engage in, or perhaps view
themselves as engaging in, similarly functional actions like prosocial behavior toward strangers (Bandura, 1991; Bandura & Simon,
1977). More work in the moral development ﬁeld indicates that adolescents who use their intentional self-regulation to actively
create, maintain, and achieve prosocial goals will be more likely to engage in and perceive themselves as engaging in helpful, otheroriented behaviors (Hardy & Carlo, 2005; Hart et al., 1998). However, it is just as probable that adolescents who view themselves as
engaging in prosocial behavior toward strangers will seek to create prosocial goals, and subsequently implement their intentional
self-regulation. Accordingly, studies indicate individuals’ regulatory capacities can be strengthened through repeated use (Muraven,
2010; Muraven & Baumeister, 2000), so perhaps self-perceptions of prosocial engagement cue self-regulatory capacities, which are
further developed over time. Several of these explanations rely on variables that were unmeasured in the current study. Therefore,
future researchers should carefully consider and empirically test each explanation for bidirectionality between these constructs in
order to importantly build upon the results of the current study.
4.1.1. The developmental salience of early adolescence
Bidirectional associations between self-regulation and perceptions of prosocial behavior did not extend into middle or late
adolescence (i.e., from age 14 to age 18), suggesting that early adolescence may be a unique time during which these constructs
inﬂuence each other. During early-to-middle adolescence (i.e., ages 12–14 in the current study), research indicates youth are simultaneously faced with the onset of biological, physical (Bitar, Vernet, Coudert, & Vermorel, 2000), neural/cognitive (Sisk & Foster,
2004), emotional, and social (Hardy et al., 2002; Patton & Viner, 2007) changes, transitions, and stimulus. For instance, adolescents’
bodies and minds mature as youth begin attending an unfamiliar and larger school, while social norms and peer interactions increase
in complexity. It is possible that young adolescents in particular set social goals (e.g., develop friendships) and accomplish these goals
by engaging in prosocial behavior toward strangers (Li & Wright, 2014). Doing so would help satisfy the salient need for connection
that adolescents experience as they undergo developmental changes, transitions, and stimulus (Laursen & Hartl, 2013; Vieno,
Santinello, Pastore, & Perkins, 2007). Additionally, young adolescents who engage in, or perceive themselves as engaging in, prosocial behavior toward strangers likely accumulate socioemotional resources (e.g., positive views of the self, emotion capacities) that
are critical during this period, which can be invested in the development and attainment of relevant goals (e.g., academic
achievement, sports performance, further connection with others, etc.). Thus, intentional self-regulation and prosocial behavior
toward strangers develop and change during early adolescence, potentially inﬂuencing each other in unique ways than at earlier or
later points in development. Scholars might further investigate bidirectional associations between self-regulation and prosocial behavior (both perceptions and behavioral frequencies) at earlier and later time points (i.e., childhood, early adulthood), in order to
elucidate whether self-regulation and prosocial behavior are uniquely inﬂuential on each other during early adolescence, or whether
these associations persist during other developmental periods.
4.2. Unidirectional associations
Somewhat surprisingly, across middle (i.e., age 14 to 16) and late (i.e., age 16 to 18) adolescence, earlier perceptions of one's self
as prosocial toward strangers facilitated later intentional self-regulation, though earlier intentional self-regulation did not drive the
development of later self-perceptions of prosocial behavior toward strangers. These ﬁndings in part support Lerner and colleagues'
(2002; 2015) PYD perspective, which argues prosociality is best categorized as a form of contribution, rather than a person ←→
context exchange in itself or an indicator of PYD (Damon, 2004; Larson, 2000). If this is the case, it is logical that adolescents' selfperceptions of prosocial behavior toward strangers are directly associated with the development of intentional self-regulation because
contribution helps maximize individuals' personal assets; whereas intentional self-regulation may not directly inﬂuence the development of prosocial behavior because this association is theoretically indirect through the “caring” PYD indicator (e.g., moral
emotions like empathy, sympathy, perspective taking, guilt, etc.). More empirical evidence is needed to test these process-speciﬁc
assertions.
In addition to these theoretical implications, the current study also has empirical and practical implications for scholars and ﬁeld
workers alike. For researchers, ﬁndings conﬁrm the particularly adaptive value of self-perceptions of one's self as prosocial toward
strangers (Hardy & Carlo, 2005; Hart et al., 1998; Padilla-Walker & Carlo, 2014). Our ﬁndings are in line with ﬁndings from past
research that show prosociality (frequencies and self-perceptions) is both protective against negative outcomes (Eccles & Barber,
1999; Padilla-Walker et al., 2015b) and facilitative of positive ones (Caprara, Barbaranelli, Pastorelli, Bandura, & Zimbardo, 2000;
Wentzel, 1993). As such, future researchers should not fail to explore the role of prosocial behavior toward strangers within and
outside of a PYD framework, in order to best understand the behaviors that help youth develop positively throughout adolescence and
during the transition to adulthood. Relatedly, the ﬁndings of this study suggest practitioners might consider involving adolescents in
ample opportunities to engage in prosocial behavior toward strangers, in order to foster a sense of individual helpfulness, strengthen
adolescents' intentional self-regulatory capacities, and possibly promote thriving over time.
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4.3. Lack of measurement invariance
Ensuring measurement equivalence within constructs across time is a prerequisite to conducting RI-CLPM's (Hamaker et al., 2015)
and drawing appropriate conclusions about patterns of longitudinal relations between constructs (Little, 2013). It is therefore critical
to point out that our measure of intentional self-regulation was found to be invariant over time, which means that current elucidations of unidirectional ﬁndings and non-ﬁndings should be interpreted and applied with caution. In particular, this is because
measurement invariance across time implies there is qualitative, rather than quantitative change occurring, which equates to a lack of
consistency in the meaning of a particular construct and its relations with other constructs across time (Widaman, Ferrer, & Conger,
2010). Therefore, ﬁndings that indicate intentional self-regulation and prosocial behavior toward strangers are bidirectionally related
during early adolescence but not during middle and late adolescence may be based on the fact that self-regulation has varying
qualitative meanings across the course of adolescence. There are several arguments that support this alternative explanation. For
instance, it is possible that intentional self-regulation is a cognitive process that shifts in meaning as adolescents encounter developmentally-salient experiences regarding their personal volition and agency (Wehmeyer & Shogren, 2017; Widaman et al., 2010).
Along these lines, it may even be expected that self-regulation is invariant over the course of adolescence, as the cognitive reorganization that occurs during adolescence (Dahl, 2004) may predispose adolescents to diﬀerentially interpret the meaning and role
of intentional self-regulation over time. Taken together, future researchers should further explore the phenomenon of invariance in
intentional self-regulation across adolescence, in order to better assess its nature and the consistency of relations with other developmental outcomes including prosocial behavior toward strangers.
4.4. Limitations and future directions
Additional limitations of the current study exist. For instance, the sample was disproportionately White and came from high SES
and two-parent families. Because of the limited variability in these constructs, they were not controlled for in the current study. As
such, the results of this study should not be generalized to all populations and researchers should seek to analyze links between
targets of prosocial behavior and dimensions of self-regulation in more diverse samples. In addition, we found no diﬀerences in
females' and males' initial levels of intentional self-regulation and self-perceptions of prosocial behavior, despite past research
ﬁndings that did uncover sex diﬀerences in these constructs (Böhm et al., 2004; Padilla-Walker & Christensen, 2011). Additional
investigation is therefore needed to strengthen and explain the current ﬁndings. It is also worth noting that this study utilized selfreport, close-ended survey data. Although these methods have been used consistently in adolescent research, scholars have also noted
the rich contribution of other-report questionnaires (e.g. teacher or parent reports), observational coding, qualitative data, and
experimental methods (e.g., economic games; Shariﬀ & Norenzayan, 2007). Therefore, future research should aim to analyze links
between self-regulation and prosocial behavior while using additional or multiple methods (Lerner et al., 2015). Finally, our measure
of prosocial behavior tapped adolescents’ self-perceptions of their own prosocial behavior, rather than the frequencies of their
prosocial actions. Although this operationalization of prosocial behavior is not unique to the current study, and many scholars assert
measures of behavioral frequencies of prosocial behavior have clear limitations (El Mallah, 2019), researchers should be increasingly
aware of the limitations of extant prosocial behavior measures, and should seek to correctly interpret ﬁndings based on the prosocial
behavior measurement that is employed in a given study.
Despite these limitations, the ﬁndings of the current study are salient for theorists, researchers, and ﬁeld workers alike. Results
revealed adolescents' intentional self-regulation and perceptions of prosocial behavior toward strangers inﬂuence one another from
early to middle adolescence, and that adolescents' self-perceptions of prosocial behavior toward strangers contributes to increases in
intentional self-regulatory development during middle and late adolescence. Findings suggest early adolescence may be a particularly
plastic developmental period, viewing oneself as prosocial toward strangers can promote intentional self-regulation, and involving
adolescents in prosocial behavior toward strangers is a priority. The inﬂuential role of self-perceptions and behavioral frequencies of
prosocial behavior on the development of self-regulatory capacities is rarely studied in the current literature. However, it is important
to further illuminate how these constructs along with other purposeful actions inform adolescents' personal assets, adaptive developmental regulations, PYD, contribution, and adjustment. Taken together, we hope this study will serve as a springboard for future
research and intervention work that seeks to support and extend the PYD perspective, along with programs focused on adolescents’
self-regulation, prosociality, and additional aspects of PYD.
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